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MALUMHA AJlfl 0B0rALUEHM51 nO/lE3HblX MCKOriAEMblX 



M.icn. B03B5 

M3o6peTeHne othochtca k nepepa6oTKe no/ie3Hbix 
ncKonaeMbix rpaBMTaunoHHbiM MeTOflOM o6oraineHmi m MO>KeT 
6biTb ncno/ib30BaHO b ropHopyflHOki, yro/ibHofi n flpyrux OTpacrmx 
npOMbiumeHHOCTn. 

M3BecTHO ycrpokiCTBO ana rpaBMTaqnoHHoro o6orameHkifl b 

BMfle OTCaflOHHOM MdLLIMHbl «THE WEMCO REMER JIG» /l/. 

MauinHa coflep>KHT HenoflBM>KHbiM Kopo6 c peiueTOM w 
noflBM>KHyK) BaHHy c boaom, coeflMHeHHbie Me>Kfly co6om no 
nepuMeTpy ynpyron AuaqbparMOkt. BaHHa c boaom - no/iynaeT 
BepTHKa/ibHoe B03BpaTHO-nociynaTe/ibHoe ABHweHne ot 
cnequa/ibHoro ABotfHoro 3KCueHTpnKOBoro - MexaHH3Ma. 
BaieACTBMe 3Toro o6ecneHHBaeTc« BepTMKa/ibHa^i ny/ibcai4H5j 
noApeiueTHOM boah, hto b3>kho npouecca otc3akm. 

HeAocraTKaMn MaujHHbi flB/iflKrrcfl oioKHOcrb KOHcrpyKUMM 
M3-3a SKqeHTpuKOBoro MexaHM3Ma npuBOAa, BbicoKaa 

MHepUMOHHOCTb HkDKHetf HaCTM MaiiiMHbi M KaK CJieACTBUe, 

BbicoKaa SHeproeMKOCTb, CBJoaHHa* c TeM, hto b Ka>KAOM_uidi<jne, 
OTcaAKM Tpe6yeTca noAbeM BdHHbi co BceM 06-beMOM BOAbi; 

HM3Kafl 3C|DCt)eKTHBHOCTb npOUeCCa OTCaAKM, TaK K3K HeT MeTKOrO 

OAHOBpeMeHHoro noA"beMa Bcetf nocrejin, hto xapaicrepHo 
Bcex OTcaAOHHbix MaiunH c HenoABM>KHbiM peiueTOM. 

M3BecTHO ycrpoMCTBO pj\n rpaBHTaqnoHHoro o6orameHMfl, 

flB/151K)meeCfl npOTOTMnOM, B BHA€ OTCaAOHHOM MdLLIMHbl A^A 

noA3eMHbix Bbipa6oTOK, rAe OAHOBpeMeHHO ny/ibCMpyK)T 
OTcaAOHHoe peiueTO m pa6onajR cpeAa (BOAa) /2/. MaujHHa 
C0Aep>KMT ycrpoMCTBo 3arpy3KM o6oramaeMoro MaTepna/ia, 
ycrpoMCTBa Bbirpy3Kn npoAy«roB o6orameHHH, ycrpoMCTBo 
noAann pa6oHeft cpeAbi, Kopo6 c OTcaAOHHbiM peweTOM h BaHHy 
c pa6oneM cpeAoft, coeAHHeHHbie Me>KAy 0060ft tm6kmmh 
ynpyrnMn 3/ieMeHTaMH (rmocKHMH npy>KHHaMn), n npuBOA. BaHHa 
MMeeT onopy b BMAe paMbi c aMOpTM3aTopaMM. flaHHaa MauunHa 
RBnnercn AByxMaccHotf Kone6aTe/ibHOM cncreMotf c ynpyrofi 
CB«3bK) Me^KAy MaccaMH, BcneACTBun nero OTcaAOHHoe peiueTO m 
pa6oHafl cpeAa Ko/ie6/iK>TC$i b npoTMBO<£a3e, hto o6ecneHMBaeT 
mx OAHOBpeMeHHyjo ny/ibcauMio. HapaAy c BepTMKa/ibHOM 
ny/ibcaqHetf noApeweTHO* boaw, 3a cneT BepTwo/ibHoi/i 
ny/ibcaMHM OTC3AOHHoro peweTa o6ecneHMBaeTca 



OflHOBpeMeHHbm noAbeM Bcetf nocTenw, mto oneHb b3>kho a/ia 
3c|3ct)eKTMBHOCTM npouecca OTCaAKM /3/. 

HeflOcraTKOM ycrpowcTBS nBnnercn Hecra6n/ibHOCTb 
pe>KHMa KO/ie6aHna pa6onero opraHa m pa6oMetf cpeflbi - 
aNin^MTyflbi KO/ie6aHHH otcsaomhoi-o petueTa m boaw -, mto 
HeraTMBHbiM o6pa30M CKa3biBaeTCfl Ha 3(jx})eKTHBHOCTn npouecca 
oTcaflKM, Bbipawajomeeca b CHM>KeHHM KanecTBa npoflyicroB 
o6orau4eHHfl, a TaioKe nMeioinnecfl orpaHHMeHHH no Hacrcrre w 
aMnnniyAe Kone6anv\v\, mto cHM>KaeT B03MO>KHOCTb Aa/ibHeMtuew 
nHTeHCncj)MKai4HM npoqecca otc3akm Pfin o6oraiueHM« pyA c 

BblCOKMM yAe/lbHbIM BeCOM. 

3to RBnaeTcn cneACTBueM Toro, mto KO/ie6aHHfl 
OTcaAOMHoro peiiieTa m pa6oM.etf cpeAbi 33A3K)t OTHoatTe/ibHo 

UeHTpa TJWec™ OTC3AOMHOM MaUJHHbl, a TaK K3K AaHHafl MSUJHHa 

nsnneTcn ab v /xm3CChom MaiunHOM c ynpyrow CBfl3bK) Me>KAy 
MaccaMn (nocpeACTBOM n/iOcKnx npy>KHH), to comacHO Teopnn 
KO/ie6aHM5i MexaHUMecKMX cucreM /4/, OHa (MaiuwHa) 6yAer 
xapSKTepusoBSTbCfi HecT36nnbHOCTbK) pe>KHMa KO/ie6aHwft, mto 
npuBOAUT k HecTa6n/ibHOCTM npoqecca o6orameHHfl h, ksk 
oieACTBue, CHn>KeHwo KaMecres npoAyKTOB o6orameHMfl. 
YBenMMeHMe aMnriHTy Abi h Macr oTbi Kone6aH MM BeA^T k em e 
6o/ibmew Hecra6i4/ibHOcn4 pe>KMMa KO/ie6aHMM. 

TexHHMecKoft 3aAaHeft n306peTeHna nBnaercn C03AaHne 
npocroro no KOHcrpyKuiiPi" ycrpoficTBa Rnn rp3BHTai4uoHoro 
o6orameHM*i none3Hbix MCKonaeMbix, o6ecneMMBaK)mero 

CT36M/lbHOCTb M HHTeHCn4>HK3t4MK) npOL;eCC3 OTC3AKH. 

YKa33HH3R Lie/lb AOCTMrseTCJl TeM, MTO KOP06 C OTCaAOMHbIM 
peilieTOM H B3HHy C pa60Meft Cp€AOM CBfl3blBaK>T Me>KAy co6om 
nOABH>KHO nOCpeACTBOM OAHOTO WJ1H HeCKO/lbKMX >KeCTKHX 

3/ieMeHTOB (HanpuMep, nocpeACTBOM AByn/ieMux pbinaroB m t.r.), 

npH 3TOM XOTfl 6bl OAHH H3 WeCTKKX nOABH>KHHX 3/ieMeHTOB 

noABM?KHO ycraHOB/ieH Ha onopy, a ynpyrne 3/ieMeHTbi 

CBJ?3blB3K)T Me>KAy C060M ABe HJ1H 60/iee nOABM>KHbie M3CTM 
MSUJMHbl HJ1H Onopy C OAHOM M/1M HeCKOTIbKHMH nOABlDKHblMH 
M3CTHMH MaiUHHbl, npM 3TOM KO/1HMGCTBO ynpyrMX 3/lOMeHT03 

AO/i>kho 6biTb He MeHee oAHoro. B K3MecTBe OAHoro H3 BapnaHTOB 
H3 Onr.l noK333Ha KMHeMaTMMecKa^ cxeMa luspHnpHoro 

MeTbipeX3BeHHHK3 C JKeCTKMMH nOABMJKHblMH 3/ieMeHT3MH B BMAe 

AByn/ieMux pbinaroB m ynpyruM 3/ieMeHTOM b BHAe butom 
npy>KMHbi. 



KaK BMflHO Ha cDnr.l, BBefleHne b kohctpykumk) npoTOTuna 
>KecrKMx noflBM>KHbix 3/ieMeHTOB o6ecneHHB3eT MauunHe 
cra6n^bHOCTb pe>KHM3 KO/ie63Hnfi pa6onnx opraHOB, tsk k3k 
ABMweHne Kopo6a c peweTOM m BaHHbi c psooneti cpeAotf 3aflaHO 
OTHOCMTe/ibHO onop BpameHna AByrmeHHX pbinaroB, B 
npe/yiaraeMOM MauunHe ynpyrne 3/ieMeHTbi Bbino/iHaioT po/ib 
ypaBHOBeujUBaKDuuew cunbi n b 3a3ncnM0CTW ot Tpe6yeMOvi 
KOMnoHOBKM m MOMeHTOB MHepqun KO/ie6jiHDmnxcfl nacres 
MaiunHbi Heo6xoAHMyto ypaBHOBeiueHHOCTb mo>kho 33A3Tb cbh33b 
ynpyrnMM 3/ieMeHTaMM ABe win 6o/iee noABKWHbie nacru MauunHbi 
M/iM ee noflBM>KHbie Mac™ c onopotf. 

OT/iMMMTe/ibHbie npM3H3KM npeA/isrseMoro ycrpoMCTBa 

HB/lfltOTCfl CymeCTBeHHblMH, TaK K3K n03B0/lJ1HDT peLUlTTb 

nocraB/ieHHyio TexHMMecKyro 33A3^y o6ecneMeHHfl CTa6n/ibHOcrn 
n nHTeHcnc|)HKai4Mki npoqeccs OTcaflKn. npoMbiw/ieHH3fl 

npHNieHUMOCTb He Bbf3blB3eT COMHeHltfl. 

npeA^araeMas no HauieMy M3o6peTeHHK) MaiunHa (Qnr.2) 
coflep>KHT ycrpoMCTBO 3arpy3Kn o6oramaeMoro M3Tepn3/i3 1, 
ycrpottcTBa p33rpy3Ku npoAyKTOB o6or3meHns 2n3 (ycrpoPicTBO 
pa3rpy3KM noApeiueTHofi MenoHH He noK333HO), npuBOA 4 (k3k 

OAHH H3 B3PM3HTOB, _KpHBOLUMnHO-LIJ3TyHHblM MeX3HW3M), KOp06 C 

OTcaAOHHbiM peiueTOM 5 h bshhs c pa6oHett cpeAoii 6, 

COeAHHeHHbie Me>KAy C06oft WeCTKHMM nOABH>KHblMH 37ieMeHT3MH 
7 (K3K OAVIH - M3 B3pH3HTOB, AByn/ieMUMH pblH3r3MM c 
OAMH3KOBNMM A/1HH3MH n/ieM), npn 3TOM >KeCTKHe nOABMKHbie 

3/ieMeHTbi ycr3HOB/ieHbi H3 onopy 8, a onops cba33H3 c bshhom 
nocpeACTBOM ynpyroro 3neMeHT3 9 (ksk oahh H3 b3ph3htob, 
bmtom npy^KMHOM). 110A3H3 pa6oHetf cpeAbi npokOBOAHTca Hepe3 
ycrpoMCTBO 10 (He noKa3aHo). 

Pa6oT3 npeA^isrseMOM M3iunHbi ocymecTB.nfleTCfl 

CJlGAyHDlUUM 06p330M. 06or3lH3eMblft M3TepH3/1 nOA3eTCfl H3 

33rpy30MHoro ycrpoMCTB3 1 b Kopo6 c OTCBAOMHbiM peiueTOM 5. 
npuBOA 4 npnAseT Ko/ie63Te/ibHoe ABitxeHMe Kopo6y c 
OTC3AOMHOM peiueTOM 5 m B3HHe c p36onett cpeAoCi 6. Cmhxpohho 

C ABMJKeHMeM B3HHbl C p360Hetf CpeAOM 6 BHM3 nponcxoAUT 

nepeMemeHne Kopooa c otcsaohhwm peiueTOM 5 BBepx, mto 
o6ecneHMBaeT noA"beM Bcetf nocrenw. flpw ABfiweHnw Kopo6a c 

OTCSAOHHbIM peiueTOM 5 BHH3, B3HH3 C p360Hetf CpeAOM 6 
CVtHXpOHHO ABMWeTCfl BBepX, MTO C03A3eT BepTWO/lbHyiO 

nyjibcsuHK) noApeujeTHOM BOAbi. flpoAyKTbi o6or3meHna 
yftaroHOTCfl nepe3 p33rpy30MHbie ya-poficTBa. 2 h 3. rioTepn 



pa6oHeft cpeflbi ripn pa3rpy3Ke npoflyKTOB o6orameHUH 
KOMneHCnpyK)TC5i ee nocroflHHOM noAaneM nepe3 ycrpokicTBO 10. 
CTa6n/ibHOCTb pe>KHMa KO/ie6aHna Kopo6a c OTcaflOHHbiM 
peiueTOM m BaHHbi c pa6oHetf cpeAotf 3aAaeTCfl KpuBOLunnHO- 

LUaTyHHblM MexaHM3MOM H WeCTKHMM nOflBH)KHblMH 3/ieMeHT3MM 

7. Ben koHcrpyKMUfl MaiunHbi flBJiaeTCfl KHHeMaTMMecKM 
ypaBHOBeiiieHHOM 3a cneT ynpyroro sne^euja 9. 

B KanecTBe npuBOAa Moryr ncnonb30BaTbCfl 
ruApoun/iHHApbi, iun6epHbie noBopoTHbie rHApoMOTopu m Apyrne 
ycrpoMCTBa. B KanecrBe pa6oHefi cpeAbi MoryT ncno/ib30BaTbCfl 
BOAa, Tfl>Ke/iocpeAHaa cycneH3na win Apyrofi noAXOA*mnti 
MaTepna/i. B KaMecree ynpyrux 3/ieMeHTOB Moryr wcnonb30BaTbca 
npy>KMHbi, peccopbi, ynpyraa Anacppama h ApyrHe ynpyrne 
3/ieMeHTbi, npn stom ynpyrne sjieMeHTbi Moryr CBJBbiBaTb KaK 
Kopo6 c BaHHOki, TaK n onopy c Kopo6oM v\nv\ BaHHotf, Kopo6 n/w 

B3HHy C WeCTKUM nOABH>KHblM 3/ieMeHTOM, >KeCTKHft nOABH>KHblfi 

3/ieMeHT c onopow n t.a-. YcraHOBKOM Aono/iHMTenbHbix 
ycrpoMCTB p,nn pa3rpy3Kw mo>kho no/iynnTb n\o6oe Tpe6yeMoe 
KO/iMMecTBO npoAyKTOB o6orameHna. 

KuneMaTHMecKaa cxeMa MaiunHbi o6ecneHHBaeT Tpe6oBaHHH 
k new KaK KO/ie6aTe/ibHOM cucreMe, no/iHOcrbio OTBenaiomefi 
KpnTepufiM cra6n/ibHOcrvi, ypaBHOBeweHHOcm h KoacpcpHunem-a v 
ycw/ieHMfl. KpOMe Toro, KHHeMaTMnecKaa cxeMa npeAnaraeMoft 
MaujMHbi no3Bo/iaeT MHoroKpaTHO yBennHHBaTb ee eAUHnmnyto 
M0ii4H0CTb 3a CMeT npocroro yBe/inMei-inji /iHHefiHbix pa3MepOB KaK 
b tunpuHy, T3K n b A^HHy 6e3 cymecTBeHHoro ycncDKHeHHfl o6mefi 
KOHcrpyKUHH. B Hacrofliiiee Bpeym n3roTOB/ieH onbrmbitt o6pa3ei4, 
ncnbuaHMJi KOToporo noKa3a/in xopouine TexHO/iornMecKne 
pe3y^bTaTbi n noATBepAnnn HaAe>KHOCTb pa60Tbi npocroro b 
u3roTOB/ieHnn, p36oTe n o6oiy>KHBaHMM ycrpoMCTBa. 
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OOPMY/1A M30BPETEHM51 



MaiiiMHa rpaBMTaMMOHHoro o6orameHMfl none3Hbix 

ncKonaeMbix, BicntOMaiouLiafi Kopo6 c OTcaAOMHbiM peiueTOM n 
BaHHy c pa60Mefi cpeAoii, npMBOA, ycrpofiarBO ana 3arpy3Kn 
o6oraiMaeMoro MaTepna/ia, ycrpoftcrBa An* pa3rpy3«n npoflyKTOB 
o6oraiueHHfl, ycrpokicTBO onn noflann pa6oneM cpeAbi, oahh win 
HecKO/ibKO ynpymx 3/i6m6htob h onopy, OTJiKHatomaacfl TeM, hto 
c Lte/ibto o6ecneneHn?j cra6n/ibHoc™ n nHTeHCMcjDHKaunn 
npoqecca OTcaAKM, Kopo6 c OTcaAOHHbiM peiueTOM h BaHHa c 
pa6oMew cpeAOM coeAHHeHbi Me>KAy co6ofi noABH>KHO oahum hjih 

HeCKO/lbKMMH >KeCTKHMM 3/ieMeHT3MH H npM 3TOM XOTfl 6bl OAHH H3 

wecrKux 3/ieMeHTOB noABH>KHO onupaeTca Ha onopy, a oahh ktih 
HecKO/ibKO ynpyrux 3/ieMeHTOB cB5i3biBatoT Me>KAy co6om ABe n/in 
6o/iee noABM>KHbie Macru MaiuHHbi h/ih onopy c oahom h/ih 

HeCKO/lbKHMH nOABH)KHblMH HaCTflMM MaiilMHbl. 



